N odular regenerative hyperplasia (NRH) is characterized by diffuse parenchymal nodularity of the liver with small regenerative nodules, leading to possible portal hypertension. Differentiating NRH from cirrhosis on standard imaging is difficult. We evaluated the potential utility of MRI and magnetic resonance elastography (MRE) in differentiating NRH and cirrhosis.
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Materials and Methods
Eleven patients with biopsy-confirmed NRH and a liver MRE formed the NRH study group. The comparison cohort consisted of age-and sex-matched patients with biopsy-proven cirrhosis. The histological diagnoses of NRH were independently confirmed by two liver pathologists. Two radiologists, in consensus, evaluated MRI imaging features for cirrhotic morphology and portal hypertension. On the MRE stiffness maps, mean liver stiffness measurement (LSM) and spleen stiffness measurement (SSM) were performed by two radiologists by drawing region of interest manually. SSM/LSM ratio was calculated. Imaging features of NRH and cirrhosis were compared using chi-square analysis. Continuous measurements were analyzed using ANOVA. Receiver operating curve (ROC) analysis was performed if significant difference was found.
Results
Among MRI morphological features, only periportal space enlargement was significantly more common in the NRH group (7/11 vs. 2/11, P = 0.034) ( Table 1 ). The mean LSM was significantly higher in the cirrhosis group (6.3 kPa [range 3.8-8.9] vs. 4.4 kPa [3.1-6.6], P = 0.002), whereas SSM was not significantly different between the two groups (7.2 kPa [5.3-9.5] vs.7.32 kPa [2.2-14.9], P = 0.91). The SSM/ LSM ratio was significantly higher in the NRH group (1.7 vs. 1.2, P = 0.046). The intraclass correlation coefficient between two readers for LSM and SSM was 0.98 and 0.96, respectively. ROC analysis revealed that a cutoff point of mean LSM < 4.7 kPa had 82% sensitivity, 91% specificity, and 86% accuracy to differentiate NRH from cirrhosis. An SSM/LSM ratio cutoff of > 1.1 had 87.5% sensitivity, 64% specificity, and 76% accuracy to differentiate NRH from cirrhosis.
Discussion
The diagnosis of NRH is difficult, and imaging studies have reported poor sensitivity and specificity.
(1) Although liver biopsy remains the gold standard, the histopathological diagnosis of NRH is challenging, and interobserver agreement remains low. (2) Notes: Mean liver stiffness was significantly lower and SSM/LSM ratio significantly higher in NRH group. The enlarged periportal space was also more common in the NRH group compared to the cirrhosis group. . Both livers show surface nodularity and hepatic parenchma heterogeneity. In the patient with NRH, LSM is 3.1 kPa, SSM is 4.6 kPa, and SSM/LSM ratio is 1.5. In the patient with cirrhosis, LSM is 7.55 kPa, SSM is 7 kPa, and SSM/LSM ratio is 0.9. Note that splenomegaly and ascites are consistent with portal hypertension in the patient with NRH and increased periportal space measuring >1 cm.
Surface nodularity of the liver and sequelae of portal hypertension occur in both NRH and cirrhosis (Fig. 1) . Histologically, these entities are distinguished by the presence of fibrosis surrounding regenerative nodules in cirrhosis. Theoretically, the differentiation of NRH from cirrhosis should be possible by noninvasive assessment of hepatic stiffness with elastography. Vibration-controlled transient elastography is operator dependent, and a previous study showed poor performance in assessment of NRH. (3) MRE may allow greater insight into this diagnostic conundrum. Our results suggest that mean LSM < 4.7 and SSM/LSM ratio > 1.1 may allow differentiation of NRH with good accuracy. However, a study with a larger cohort is needed to provide definite cutoff values.
